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(54) FLAME-RETARD ANT RESIN COMPOSmON, AND ITS MOLDED ARTICLE 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a flame-retardant resin composition which can form thin molded articles 
having high flame retardance (an anti-dropping property on combustion), thin moldability (flowabiliy and so on 
molding), and rigidity by compounding at least a resin, a phosphorous flame retardant and a metal hydrate. 
SOLUTION: This flame-retardant resin composition comprises at least (A) a resin (for example, a semi-aromatic 
polyamide resin), (B) a phosphorous flame retardant (for example, red phosphorus) and (C) a metal hydrate (for 
example, magnesium oxysulfate). The components B and C are preferably compounded in amounts of 1 to 25 wt% 
and 3 to 25 wt.%, respectively. The composition may further preferably be compounded with 3 to 40 wt.% of 
reinforcing fibers (for example, carbon fibers), 0.5 to 10 wt.% of carbon black, 0.01 to 30 wt.% of a phenolic polymer, 
0.1 to 15 wt.% of a liquid-crystalline resin, 0.01 to 30 wt% of an anti-dropping agent, and 0.01 to 10 wt.% of a metal 
oxide. 
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•eabsct^e. ¥f\zmftm<Dn% • m^m&&ttm& jo 
iz-m&mtuz. 

[0 0 5 8] xftBji-c&R-rzfcmmmt u-n*, x& 
(o) tmm (o ©m^is©ifc*s*ffi'&ffisg 

(O/C) at, 0. 0 5~0. 4<Difm\Z$>Z>h<»tiW 

ftnCfc*MibW«. &3R8M8t8rj|»WgS3tttat£ 
st, f&te&\z&^ti¥¥f&&m'&-vztz^. i^tco/ 
catO. 4<fct>*t*V>;rtra:, ^^Sim^SW^k, 20 

L<itT)iijvmmt££&!&&&.±\znt>nT&r), & 
m<Dimg,mmmmis nx. ft*ttttxiBictt33jiatj* 

O/C£0. 05-0. 4©igfflK-r-5C: tti, fifcUS 
[0 0 5 9] ^ffiW^S (O/C) «. XJ8ft«T#3fc 

XMtLTMgKoL 2&m^s ii**^ 
SU10" 8 Torr leffo.. fcf- 
^<D«IEtLTCis»±fcr— ^©MlfrX*;^— {i 

(K. E. ) *9 6 9 e VlC-a-*3l±-S„ CistT-^ffitt 
«, K. E. tLT9 5 8~9 7 2 e VCD«gHTil^O 
*9-f >£3I< irtlC^DjRffc*. Oistr-i/ffiSl 
«, K. E. tLT7 14~7 2 6 eVOftI-CfS«) 40 
^-X7-r>£3l< CtlCfcO***. CCTSSti 
SS (O/C) ttt, WfBOisbT-^ffiatCisfcf-i/ 

tLTgtu-ts. 

[0 0 6 0] *%W~C&m-f2>&.ft (D) ©E^$B. 
3~4 0aa%«|gHT&-5CDdWSL^. 3li%<t 

\Z'£Z>Z.iz&&Z>. 4 0SS%«fcD^Vi«^lC« 

m^mma (f$.$m<Dffimm ic&sctat&s. <tD 

»*L<«5~3 5£i%. HlCjff*L<«8~3 01 5(7 
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[0061] effl^^a* ioo mm% t 

#ie£#at;&<z>E^Ta&S©at£i,n 

(B) 1 ~ 2 5ti% 

(C) 3~3 5£i% 

(B) tt, lii%i0'>ft<Tfe. 2 5«»%<fc 
9^<T*>i^>J8j&teati§fire£ft^. (C) «3 
IIXiDW^ttHU y^KltSMMC^O. 3 5 

mm%£.Qg>^m&\z\mmf&mii (eam^mmm 

\Z'-£*. 

[0 0 6 2] MSKtt, «-^*t^ W |2^-c*5<7) 

(B) l~20li% 

(C) 3-3 011% 

HlClI$L<tt, #J&#at#(Z)gH£-35T;fc-5(DatJ;^„ 

(B) 3 ~ 1 5fi»% 

(C) 5~2 5SS% 

±fBOT&J&# (B) (C) <Dm&® 

at, 3~5 0lI%fflilTa&5Ct:!iUr)}f*LK 
[0 0 6 3] gtfoat3M%lU±T&-5t<J;Dit!it>J&*8 

St, (j&gftQffilfttt) 3&»K*lJi-r*«WT? 

[0 0 6 4]>£HaBiftttftfJBttj£«tt. Hteefc# 
(E) t LT*-* y f C t 

«7r-«^^ (is^jft^iisia^TM^^-e-TtJ 
it) , th^u>z/7v9 {Tttvyiswstmim 

C<fc0»iS) , ft>^7'^ 

[0 0 6 5] ft— #>:/7y£«>aMmtt»;£. ®«Stt-^ 
»tt©ffi*»6. ffiflR{£8MBttJ£tt£lk$ 1 0 011%t 
Lfc«£\ 0. 1~ 1 Oli^AWSK, 
<«0. 5~81I%T*5. 

[0 0 6 6] *»WTr«I1-«ff*Ulr>*-#>^5y 
7tlt(l 7-7>->7H 36 0cm" l #fil:in5 
5V>;t> HOS^tt I l t, 57>->7hl 5 0 0 c 
m -, ttififc::Kft*7V>M>K<Z>ffi/Mt I 2 to, 7V 
>®a^Sit I 2 / I i at, 0. 4~0. 8©*gHIC* 

•aft— * >y * zm t LT^if s c t at-t?£ s. 

[0 0 6 7] -SSWIC ft-3H>^7-y^O?>«ttt^<D 
fB©ifi*#«ft-#>^7«y^Oies«jtlC7V:^<^» 

77-f h«fi) wfis^atjt^atoitgtfts. 
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[0 0 6 8] tut)*,. *5&mz$>tf ? y 

Ii 5v>;t> F<Dffi/Hi I 2 <t©, 7'7>taa 

SJtI 2 /Ii^. 0. 4~0. 8 fc^dttJ&MeBK 

[oo6 9] c;r-c. sate 1 2 / 1 1 «. ^— x^-f > 

±13^-^9 -f>ltiEt«, 6 0 0 cm _1 ~2 2 0 /0 

0 c m"'ffl7V>y7 h^BfC&t^T, h 

<£*tIE-f •SJift^Cl.i:*^. fc*s, I 2 / I 3 

[0 0 7 0] #fgBJJ«, 75^34$5£&18&£*r-5;*J- 

[0 0 7 1] A*5*-*>^7yi?i:Lm 
-P©SS?S#tt, I 2 /Ii^, 0. 4~0. 8T*5 
MSL<«0. 5 0~0. 7 7, $e.tcM*U<« 
0. 6 5-0. 7 5 <£> ttHtCifc .57a— #>:/7<y?£jg 
«l/T«ffltSC*liK <h 0fc>frtM3;L< teO. 6 6 

~0. 7 i©fcffl-?**„ rfcfc>-&, d© I 2 /I 
0. 4~o. soiea^©*— #>:/7y ?£ffl 

m& a&Bm<Dffimm . ^ma^ic^u <#?>*>©<!: 

1 2 / I 1 39*0- 4*#lT*^)7J— #>^^-y^C0Jl-& 

[0 0 7 2] Sfc, *^BJOTJ-#>> r ^u/^<i:bTW 
m<DmiSU5ik<»— Ott. 7V>y7H 5 0 0 cm _1 # 
fii:Iti57V>yOH«i/Mi2 <t, 77>->7F 

1 5 8 0 cm -1 ttjfilC^*l&7V>A>K©S;*:tt I 3 
<fc©7^>«SL3££tfc I 2 / I 3 0. 4~0. 7, 
S*L<«0. 50~0. 6 7, SIcMSKfctO. 5 
6~0. 6 5CDteHlC**7J-#>^^-y^$:S*?LT 
ttJBfSOfttJ:^. tD^ttM*b<«0. 5 7~0. 
6 1Wj6H-C*^). 50 
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[0 0 7 3] JO???*. 0$DI 2 /I 

3 0. 4~0. 7 W«eHfr*2)A-#>^7>y^ 

[0 0 7 4] *»Mt=*V»T, ±me>!&ft (E) <fc0 

$e>fc»*blJ*-3i«>^^ S /i7i:LT, I 2 /I 
1 ifl, 0. 4~0. 8©l6iTftO, fl-=>I 2 /\ 
3 ffi. 0. 4~0. 7©|gHfC*S7J— ^>^7>y^ 

[0 0 7 5] 77>^^ h;UOS!«Hs»4. 

<r>. S(J#*^SI^-r ^D77> (U— if— 

te. S®7Y> (|/-1f-X#yhg)J«SffmlflE) IC 
TWJ£«fT3©*»#Sbt>. *«9!Trtt, JobinY 
vontSRamaonor T-640 0 04ffl^T 

[0 0 7 6] »JBj«#ft>*6©;&— jS^^y*©*}-!* 

- > 7* 7 y * ©#iH^& ©*#W*S©-« * (C 

[0 0 7 7] *r. «*fl*A-#>^7yi'tfiSf 
KlSfilB&igflprSiJittEKaSfL, ^fC«Jg*»*Sli- 
-So ■€■©«. 5 0 0 0 r pmCTSO^KS^iSff 
^, 3SfcS'C-»fll«<Z)±iS*.St* 3 0 0 0 0 r pmlCT 
3 0»WjBJt'£i.«'»*ff'5. ffl&<k#«fg©±a*«E 
PTFE7^M- (0. 2 urn) -Ci*ilT-3 £ <t 

[0 0 7 8] *mW?\t. f£ft (E) WfdJKfc7t*»<t 
l/T, CTAti, V-fTJ. ^Jl^^, 7J^'J>. 5^U*, ^ 
»*JPv">A, «7Xb-X, #7X71/—?. 
T-f panto— >, ? U— , "igfti^U 7"^>. 77X 
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n-vh, 2 8S£*±:/^>FLfct><z>T*>ck^. 

[0 0 7 9] *fgWOJt«Stt«IliaUS«>»tt, JgKlStf 
(F) tLT^xy-^S^^WLTfcJ:^. 4$ 
IC, 7pUT5H»flg, iOtaW-^-f n>6 tJ*» (F) 

(F) CDtJ-ytLTte, 7i/-Jk !>L<H7i/-;i' 
CDS&gijfiUtt (iWiB#a) <h, 2(1^-5 

fc. foft (F) «. flftat, *rtTTlWNBH*b*£j* 

a. 

[0 0 8 0] KtKftaiUTtt. 7x7— ;PO^>-tf 

>^±ic 7;i/^a, /\py>if, *k*j:os« 20 
«&a s 1 ~ 3 m mt *> % © **# * u < m n e. n 

•5. Uttfticte, ^1/'/-;k ;k x?;i/7 

x y — ;k 71; — t - 7iy — ;k 
y^7xy-jk 3, 4, 5- huy^jv^xy — 

»y— tHP*7>, U s /)Viy J—)V. Jr)VzsJ—)l 

— e>ti3„ 

[0 0 8 1] gnr^ttb^LTtt. a««ig*WbTVi ,?0 

n^\^-y->7x>, fcfXJl/i^ D/\^r-fe>, v^D^\^^ 
>>X>. v-^D^^X;^ C 10 Hi 6 O»T^T^$ 

tr/w>. f;nf^>, 7i7>Hi/» ft£\ -sn* 
<©'ft-&«iTtt» 2, 5 -y;p#;w^-v ! x>, f h7tH 

^;U^> (#>>*>. -fe'J*>> 73'J^-7wU-» ft 
<*:, H^ttO-fk^Tti, v»->^Q'-<>;5'v J x>ft<t*« 

wr* *H^#it«w«iaic&f3, 73#w^tt 

[0 0 8 2] ^^THSK»b^4fig-r-5{fc^<i: 5(7 
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JBtvr<bJ:fr>. 
[0 0 8 3] #fB9Jtf)J&# (F) tL-T#lC«nfc ! t)09 

fc, #U75H»IB. iOfctt:^ P>6 tm-SLtzm 

[0 0 8 4] ineM (F) tt, S«¥i$3H^«a*2 
0 0£U: 1 0 0 O^TTifc-SC <h#$?*L^. a-^S** 
2 0 0*$S-C&3<h, f£$:7£mz£Z>tttf>. fSJgfplCj? 

^fI*»1 0 0 04gA5i> »03f£j§H4 {fim&i 

fcJ6> £F£L<ft^„ Cut, £1¥^?1«. 
jSiS^ovh^^^j* (GPC) MffiigtLT 
tf-*ffl^fe<£AS7t«a^affh (LALLS) £ 

[0 0 8 5] (F) (Dm^mU. M 

m&mm®.f$.v>>±m& 1 o omm% tvtzm-^. o. o 

l~3 0li%WSL<, cfcD0?£l,<teO. 5-1 
0Sf%T*0. HK:»*L<«1~8SS%T<&S. 

(f> v>m^m*'>ts.-?gtz k> . ^t^fcotsi 

[0 0 8 6] (^«|tC, *^B^<D^1±»8tm^«> M 
Cfig^ (G) itTMttii^ttlTfeiK 
7 5H»Ig. t0folWo>6 tfiic^ (G) Tjtjg^^ 

S:-gi^<^-r-5C:t*t7?^-5„ d^^-Sfig^ (G) <h 
WJ XXfM7X h v-^i:©Wf If & 

j^Tfc^a* Kxx5\>nfg^£w-r 3 1> © l 
wsKffl^^ns. fit, «stt«»*s^-r^ 

[0 0 8 7] *56^lCff*L<ffifflT#-5}gfttt^Bg« 
y^JJ^zjUffii LT p - 1 H □+>'3fl 

o, x^i->^^>-*fi:«r^jEs^fr^?Ka 

«Tffi«it*fi[(I) . (Ill) » (IV)*^ft2.7}?Uxx^ 
;p»^u«(i) , (in. (in) , (iv)co«iig^fic^e.ft 

5*Ul7fJI/T*0. SfeJf^b^cDfJd) . (II), 

(in) . (iv)w«jig#(4A^ft^#gxx^;PT*s. 

[0 0 8 8] 
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[0 0 8 9] (fc;£L5£*CDRi 

[0 0 9 0] 

Ut3] 



(a) 




-Q- O- -Q- jOO' 



(0 



(3) 



XXSf -Q-g©- -0*0- 



(h) 

[0 0 9 1] <D ( a ) - ( j ) jfc SSKftfc- 
SSjSU R 2 
[0 0 9 2] 

-©- X5' -Q-Q- 



(i) 



<A) 



cm 



<1» (hi) 

-(T^OCH 5 CH 2 f>^^-- 

[0093] co (a) - (f) ^satfnfc— aa±o 

T. ) 

«jg¥^(M)^cfc^(lII) <0^ttfc«iMMft<IV) 

[0 0 9 4] ±K«Ba*tt(I) «p-hHD^>SI* 
»^6*«b&«jfi*tt-l?»D, «SMM£(M)tt4. 4 
'-yhHD + yh^iZJk 3, 3', 5, 5 ' 
b^*^;V-4, 4'-ytFD + yf7xrjk /W 

Fa*;>, ^^MHd + ;x 2, 6-ytFa 

2, 2-tfx (4-fc Yu3risy?L-)\,) -fu^y&& 



30 



40 



ti) 

W9)V&. 4, 4 '-y7xz;^M>g, 2, 

6-^-7^^>>?*;i/#>ffi, l, 2-tfx (7x/^ 

£» X^>-4, 4'-^*Jl^>», 1, 2-tiX 

(2 -^D;i/^a:y x^>-4, 4'-s?#;i^ 

>^^J:^4, 4' -y7x^X^-fJPy^JW>i 

[0 0 9 5] 
Mt5] 



[0 0 9 6] R 2 ifi 
[0 0 9 7] 
[ft 6] 



■o 



50 



[0 0 9 8] ■V$>2> ! b<?>i>)m\Ztff-l£V\ / *. 

[0 0 9 9] ±I3«it*{4(0. (II), (IlI)43j;tf(IV) 

[0 10 0] -Ttefcl^ ±IS«jg^(I). (II). (II 

i), (mfr<bttz&m'£#<Dm£\z. ±.mmmm&.(i) 

H-IC*tUT3 0~9 5 ; EJl/%*W*L<. 4 0 ~ 9 3 
JPX#<£DtiF£Lfr>. ttiML&(III)tt*liMlffi 
(I). (II)*3«fc^(III)(D^tHcMlxT7 o~5 ; e;i/%*t 
$f$L<. 6 0~7^;W%dtJ;D»*b^i. «jg 
MfOidDCtM [(I)/(II)] KM?£L<te7 5 
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/25~95/5T?*D, ±0»$b<(47 8/2 2~ 
93/7T*5. Sfc, «}jt»fiC(IV)«fllig^(tl:(II)*5 

w&frtmnmzig^ji-c&z claws, l 

[0101] ±|B«it^(II) £-&£ft<^*§^ 

6 ±ia«ii*fi: (I) (I) *5 J; 

(III) O^IHC^LT4 0~9 0=E)V%-V$>Z>Z.Ltf 
»SL<, 6 0~8 &*:)V%-Z$)Z,ChfjU(lf\Zft&.\s 

<, (iv) (no tmnmz^ 

[0 10 2] *fe^S14^'JxX^T5 Httm 

±mmmmmi) ~ (iv) hjh:p-7s/7i; 

[0 10 3] ft*. ±f3Jf*L<fflUSCt^T#^S? 

)l>#>m, ^d^/WHd*/>, 3, 4' -ytf'D 
+->lf7irjk 4. 4' -ytFn + ->-77iZJl/X 
;P*>. 4, 4* -ykHD+yy7i^7JP7>f 
b\ 4, 4' -7tHD*y^>>/7i;>, 3, 4' 
-ykHD + yt7irMi*OMIy*-Jk 7*D 

fcfu->;7*u=i-;i/. l, 4-zf*>v*— ;k l. 6- 
^*-9->>>:*— ;K ^^-^.>^JU^U n— ;k i, 4- 

P*->£,ft#&> 2, 6-tHa+yt7Miat'« 

[0104] **?BT?flE«"rai8attt»»tt, ^>?7 

^-OfS. 0. 1 g/d 1 CDitftT6 orTaS^b 
fclTO. 5~15. Od l/g^SK, 1. 0~ 
3. 0 d 1 / gtfmzft&L^. 

[0 10 5] Ifcfc. *5B9!K:*t*«ttJM£ttllB0j|flim 
SteO. 5~5 0 0Pa • sAWSK. #l:i~2 5 
OP a • sdUOjf^tK ffiW)mz£Q&nrz 
mi&<to&m£o£-fZ>m-£HZ\t. mM50Pa • 

[0 10 6] ft*. (Tm) + 1 0 

ro&ft-e. -rvmmi, ooo <i/t» cd#.#tt 
i^stest 7 p — * - \z «k o rane l tcW.T°$> -s . 

[0 10 7] ;:T, Mtii (Tm) i«^H&«a!l£K 
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ml) <D«8S». Tml +2 0 1: 5 «-ffl«#L 
2 0*C/#©|$i&&#T£ia*-e-fi##Lfc 

BS2 or/»o#ii^fi=-ca!i^bfcistc«a!i$n 
sasu&e-yiag (Tm2 ) *m-r. 
[0108] mMkitmrnomaLit. 4#fci&£2nft^ 

*«. #U75 HI!g^ttt©»65fSL<tt3 4 
OtKT. «fc0jff*L<«3 3 0'C^TT*-5o 
[0 10 9] *^^I-*5V>Tffiffl-r^±l3JKStt#UX 

[oiio] mxtt. ±ia^s^uxx^;Kosigic*3 

(1) p-y-fc £#4, 4* -v'T-t 

h+yt7ix;K -77t h + ->^>-tf>ft£w^#^ 

>*jt})v&>&. T-v^zjim. ^v7^^fi&i'of 

(2) p-h HP^->^m#g?*3J;OJ4, 4* -7kF 
20 P^v-t*7xx;K A-fFD + y^fC^flytH 

7*jm*. ^ V7*;i,B£ftt-»^*&^#;i,#>siK£s 

(3) p - k + y$Iffi£07iXJH7,T^*5<fc 
Zf4, 4' -ykFa+yk'7ixjk7WFD+/> 
4<!f©StlSykFP*yft&«<!:2, 6-^7^U-> 

30 S^Sf5JCJ;0«itT^>73ffi. 

(4) p-kFP + y$Ifii5W2, 

4, 4' -i' , tFD + yk7iX;k /Vf FP*/>ft 

i* -^k Fp*->ifc£#>£fin*.. IK7xy-;i/S 

JS^KlBtC «fc DSSirr*77*£. 

(5) #Uxfl/yTl/7^1/-Fftt'»#UXXrJl' 
CDtfUv-. ^UP^-SfctetfX (fl-kFn*yX 

40 3-M fl'7*'U-F!ii'^iS^^>SOk , X 
(S-kFo+yXfW XXT-^CD^SETT (1) * 
tz\% (2) CD^S(rJ;DSjgT^)7jffi. 
[0 111] &&tt*Uxx^<amig^S&te&«« 

BtAU7A*J:imStFU7A, H^{fc7>^ 
: E>, ^JgYny-7i^fO^)Sft&IS*Sfflt5r 

[0 112] *56^7?ffl^*fig«- (G) Wge^«, a 
SlEMi^lOOlI^tUfci^ 0. l~15li 

so %fiw$.v<> mztffSL,<ito . 5~ioa»%-e& 
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[0113] *&m<omm&®mm.&mt. H&mmam 
momr (ku^^j m±mvx, 7iy-j«»i, 

Mi«fiM* l o oii%tifc«&, o. oi 

~3 01I%WSL<, «fcl9!fSb<H0. 05-2 
5£i%. M(cSfSb<«0. I~2 0ii%i^t5 

[0 114] «*C:7y FU -y/BSlh^ 

«, HKf&# (H) i:LT7ym*»Be*^L,Tfe«b 

(fh77MDi5 : i/>/;t-7;i'tD7M;i' 
fc'-^X— t^U) #S£&, (fh77MDXf U> 

b\ (frUf>7M7^f H/X^l/» *S^#:, 

<&n -5 "fTtisPUf h77Mai?U 
>, (rh77MDlfU>/lfW» *«^#3*t 
«F*LV>. tt7v**»JIB*fflV>*»^K:»4, 0. 0 5 

~ioii%, B^u<uo. i ~3a«%i2-&r?><D 

[0115] *&vi<Dmm&mffimtfLmz* m\z^ 
(i) tLT^igftti^fLT^j:^ &mmt%) 

K3*A. KftBft, ftftSfl-«i, 8t{LJg 

«fls*.-:«, bmlh/wk Kfbv>77>. m<t 
[0116] &mmt®mmmmizti¥m&&. 

v>WiS>t>ma\ 0 0««S5l;:*tLT0. 01~20U 
4t»c»Sb<«0. l~10S«gBT* 
-5. fit, ft¥aM*f£-f>ttS09ft>e. L 

t«o. o i~ i oa«%-efe^^«tdW*L<. 

Jf^KttO. 0 5~8li%Tfel>. 
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[0117] *KHQBttttj&*at£. ^^.«»m^ 

mts.E) . ^P-ffcJg. #UJje£^ ^l^XfiK^. h7> 
J&Jg. 7-f h^-f >9ffl&ttZ<to 

te%l(Dj8.MJjmzJ:-DTl$,&2tlZ>tf. ftfcffSLUfiE 
^fefct. ^fttt©SV^HJfiK« (#UJEE*SfiE^, ^X7 

[oils] KsiasttwiiifflfiK^^fig^-r^^wfigjg 

Sftte^CttfEiSSnfr^, #£L<«2 6 0~34 

to ox:<Dm.m-c$>z>z\}ii5W3iV^. 2 6 ot*i®i 
^, #ic2 5 o'Cftia-m. -?>f*is<yi>.*iri/-y-)i<y 

$?*b<;kvn Sfc. 3 5 ot:£ilS;L-5*£\ 3 5 

0t:#ifiTt>. ?^->9Att->1tf7i-hOI* 

^. J;DiffSL<tt2 7 0~3 3 0 < CCD*gHTr*0, H 
K$?SL<te2 8 0~3 2 0"COTJ6HT?*S. 

[0119] frfr&&&izm^*>nz>f$.Mttn<D&mi: 
utw\ ^i/^K bmc. smc, -x^yn-y^i/— 

[0 12 0] ^Wp^l/yhitt, (A) ~ 

(C) , ^.fctf&Blci&DT (D) ~ (I) . ^<om<0 

murz%<D&mmmt<\z®mvtzb<D my. z.<D~m 

7ht- (D) *4S4v^l/';h4£ 

30 mz^vy h£.n-&. p wt* >Y\zmm-? -5>&# 

(D) tt. ^3>v^h'*. 5;Uh'*<73±ofc^3ii^fcT? 

[0 12 1] *^!^<Dit«ltt»llBail««bA>SJ5:-5lt«H4 
fiK^S*t. SSl^SSStt (#(Ch'U y^Klhtt) . 73^W 

(mm, mm. mm&mm) zmi3mz.2>tctt>\z 
-c&s*i. wimco^uy b<D<p-?*mm 

[0 12 2] mmm^Uv h«rffl^T^bfc«^, ^ 
40 )ga^-C<D^» (D) «fi££fi<if£jrr&;i<!:dn?# 

fc*^tC«. UL- 9 4M^fCfcltS 1/3 2-f >^i? 

-e^siKs^^v - 0 t^-orzm^mmit m\z h u > y 

g&lh^*) ^fig^pjffit^^,, f&ft (D) <DiB 

^■a^2 oaa%utT«<t5ife<a^e^(Ds^ic«, 

50 (D) OE^TSii^l^y h^V>5CiU, 



(15) 
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38&te*gfiSt-£fc#K:tt##fcW^T&£. h*>*> 

a,. *>#w*H4 urn. m#mm^) \zmvx 

(0 12 3] (D) <Dmf;m&2 0S«%£ 

[0 1 2 4] *5gHJ©5i«i»^ky h<D^Vy MSi /0 
UT«, 2~2 6mmO«gHT*-5C,t*W*Uln «fc 

[0125] ^.mn-v^o&mm^vv hin mtf 

t&S86 3 - 3 7 6 9 4 / zi«l:*$n5 < fcp*; 1 18$ ft* 

±x$>=s>^uy hd^sn-5t)W*m-r. c<oit^ '> 

&<<h*>fi£# (A) *^0*«HJ4. W ^^tt, fcft 

(D) *fplC-&JS^nT^Tfe. fi£# (D) 3fEtC«Eg£ |0 

[0 12 6] ^S^nfcg^^L-y 

(i) SMBwxv^a >, •y-x^>> ? 3>. igas 

%BSfflM»Stg*t5JS, (2) 

(d> <p\zftWL2-&t£&\ztamvT, ®mtzE*%. 

WV>&f&ftZ-&m2-&ZJ3&. (3) ®a^flg&i¥l,tH 
Uc^PXA-yF^^ffl^ fi£# (D) 

<vtfc.ft&t$-3.-Dffimmm&?z>frit>\zi*. ±m (3) 
izmm^m^m^mmr^ z taw* u t». 
[0127] iiSs$nfefiiW«i^W'>y hom^. 4>&< 

<h*>fi£# (D) ^e,^£-5SSBt. '>*$.< h%Jfcft 

■yK5M, fifc# (D) Jfctt, fi£# (A) *xm*m£ 
*#£-V>8HB«fcO*> ^8tJ!B (KT, 
^Hgtia-T) -e^s6-&g^ti, fi£# (D) <h<K#i&8tIg 
itf>«£#£^fi£Lfc&(c, 4>fc<£*>fi£# (A) £^ ^ 

(A) i 0 t>«»^«o»JB, (F) . fig 

# (G) &<b*£*gtf£C<!;#T#-5. fi£# (B) 

KIlUTte, fi£# (A) frZt^tbfeML&mm^Uv 

fCK7-f 7W>KKTffi£LTfc<fc^. Sfc. fi£# 

(E) CNLTtt. fi£# (D) Jfc*K:^«i>*g£LT^T 
fi£# (D) (DIM v>^SWC^i&fi£LT^T 50 
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[0128] *^EB<o^uy v<nm&wm\3.mzmm.i* 

ttfct^ #£L<te. 4>&<£:fcfi$# (A) 

fi£# (D) m*^l^7hi> ®8i«8flirCfi$# 

(D) 3££^gU ^Je><a«iffi«JJg<hfi£^ (D) 
^#£ffiJfi£Lfc&, (A) Ti!fri2*g£# 

©*t«fcV>. #tC$?£L<tt, fi£# (A) . f&fr (B) 
(i^KUfcCTfifctf- (E) . fSLft (I) ) S3>;^> 
Fbfcfi£# (D) mft^l/yht, fi£# (A) , 
fifctt (C) GfcgK&DTfifca- <E) , j«» (G) . * 
# (H) . fi£# (I) ) &^tS*mW$><D&tfLftX. ^ 
*fi£# (F) tCJ:Dfi£# (D) */&*^!t£tt£:1g^#£ 

[0 12 9] jWB^V/y hSrffll>fc»tiifi£^ICj;^»*!S 

Hfltt, m&&mm) zmmizMfS.'rzrcitbiz 

\t, f$.m$,'P<Dl$.ft (D) <DmZZ&<T2>Z.iiiP&%) 

^fl=feJ:0:Stfflfi£^. 2 £>iz&M<D&S&^m.Vtz\f 
ftfcf&S&H. fiX^frtci5LT^A«, fE^jSHS 

^, fiS^StfOfig^ (D) cofi 3 

~10kgf/cm z TS5. tttUfiE^tiJCOtiTH. 

fi£«S*Ofi£^ (D) OS^^<^-5«|6]^*S. ^ 
Sr>:€r<'rsSt\ fiX^a*©fi£^ (D) <D&2tf&< 

[0130] i^w^^jc. ^mnmm^msxifi. 
mteffiz-zfrtbizte, mi&j&forpiz'Sizinz&ttMmm 

I©'M<tfc3ll%*tl~l 5mm©J5l7?Si5C 

<ht>5Sa%*n~l OmmCDieBTi&D. — * L 
<tt^bi»aii^»0'>^< tfe 5M*%j&tl ~7mm© 

< t 8 1 ~ 7 mm©ilT*S. 

[0 13 1] *55^lC*3^^«tM!i14fi£JgS«. 
fiS^tt. iSi^H!lttfc*^T«^<> fiX^ (B) , (C) H 

^Zfctb, UL-9 4Sfel;i3HT, l/3 2-f>fK 
TO»*.TO««!ittd^ V - 0 &>±-C$>ZMM&f$.mti> £ 

[0132] *5&w\z$iVzmm&f&&$>\z3$\,'>T. m 
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(d) tvTmmmmz&mLitms. at» (d> . & 
# (e) tiznm-tz&^mn&zmtiffix.T^zrz 
sb, itmmftt&mmz, 1 o o q • cmuyv&zMm 

1 O OQ • cm^Mi^lS, nm^-fr 
SWTS. <tOfi : *Lt,i«:a@#ffitf[ffi«5 0 Q • cm 

[0 13 3] HCTl»5#«HWtttt«t»4. 

[0 13 4] *RW\Z£Mr2>mm&fS.M&l-&. K^MJB 
1±> *m»«rt»tt«»Ttta:<, (D) KigB-r 

SB^Wtt***afllATH*fca6, ASTM D 7 9 
0I» (X/X>|HieiBL/«J»D= 1 6) fc*V»T, tR 
31/4^ >^T<0fttfH!ltta*8~4 OGP a««lt 
jf?*b<«l 0~3 OGP aO&H, *H£M£b 
<«1 2-2 5GP a©|fiBrr****ttJS»fi£bT 

[0 1 3 5] **9ilc*ttajBJBtt«»ftJ4. A^SMt 

0. 3~4mmco$eH-C*-5»^^S<i:bTfflVi-5© 
^a®-C*-5<, <ff*L<tt, l^jPO. 5~3mm. Htc 
»$b<te0. 6~2mmO«IW5S« 1 Btl/ 

}f*b<tt. 03SO. 7~1. 6mmCD«&BTc&-5S5l*3 

ttt. jfcfcfiWS-fe, U 

[0 13 6] *%BJtC*>W?)St«SttfigJgp D pCDffl^tUT 

#t*lf &ti«. ttKriM* (D) tcKftKJtSJIi^ft:* 

&mnmm* phs, pda £o**«mr 

(D) ©*«*iDT»m/tt«BISJl:tt*f**'r*Ci:a« 
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[0 13 7] 

[0 13 8] ^^nfeJiMStt^^aoifffi^B. £J;tf 

(a) gt&Stt 

/0 UL-9 4t^8abfc»«Stttt»{CTWfiBbfc. JBUfc 
KIMr«>*UPI& 1 / 3 2-T>?JP<hbfc„ &*5»aif£Jg 
tt. ->U >^i&&2 8 CC, ^I!jaft8 OTCKlTfr-p 

(b) mmm 

ASTM D 7 9 0 C*AOMKHIL/«»D = 1 
6) fcJMftb&lfttflllttlCTIWBbfc TOUGP 
a) . ffl^fcKKM-OtfBl/4-f >5 1 1P-P. 
0. lXETFTttlft&ftbfc. ->'J> 
^18 2 8 0t. &Mm&7 O'CfCTffofc. 
/0 (c) 

ASTM D 2 5 6 fctpjttbfc^E— * F J D I 

ZOD«*3SflEKTWfl5bfc (*(ttt J /m) . «V>fc 
84Si>t©ffi©« 1 / 8 -f >^JS7?, tK^O. 1%«T 
TBt&K&bfc. fc*5*tfflf£Jg«. ->'J >^fflg[2 8 0 
t:, ^IIS7 0tCTff-5fc. 
(d) ftftjftgtt 

(b) . (c) qtOWttUkW-fe— *s»a*»-r**a!K: 

a) . MujEEA«<ttv»is£. mmmmv> 

81 J 1 5 0 E I I - P (H*S3»l0fK. MSS^J 1 5 0 
t) &m>T, yU>yfiS2 8 0t, ^IlS7 0t 

(tlMfll. Jt*SE«l) (A) . (C) «t. ^3-^ 

^H^tc^nfc^ (d> . •&mzmv-a$.# (e> ~ 
(g) i^2ia}fai^icTjf bmb, iai^ 

(A) (D) *+lC-g§^1±2>. H5MW«i:3 

cuTftsnfc^iao^ (d) 4t«>9i«d«rr«« 

Sg^>> h**y^— T5mm(DS$lC^IEIfbT^U'-y F 

[0 13 9] Sfc, 0fSa<D(K» (A) (B) i 

* 1 WJfmtStCT3>/1^>Hb, H«$VX*--^L-y 

^l^y h2 ^effiaUtWCTF?^ ^P>Fb, 80t 
lCT5«fM«±K38«t«Tr*at*-e:fc«. (a) ~ (d) 

[0 14 0] $j£#0G£¥. *si^Wffi^***l 
(*Sfi^) , ^2 (Jt«09) fc^T. . *£S^|1CDJ8«S 
ttA»A». l/3 2-f>ffO»itt(iV-0H|gT 
50 S«Stt»C«n. at3»W*S»ttlCt>«tlT^ifc. 



(17) 
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itmm i e>mm&f$.m&>\*> 1/32-1 >?m<Dmm& 

(A) . (C) . &KKJ&i;Tj££- (E) ~ (G) -t£ 

(D) 0%R*'bflMBjraX'\y F^-f + C«IWC« 
Sg-rsCiCcfcoT, (A) , (C) . i&bcj&i; 
Tfi£# (E) ~ (G) (D) Jfc+K-H»*»S 

(D) **B3i»$1±^7&ie,. *jMLfcJ$£' (A) ££© 
§C£#£j&# (D) 3K4>K:$SS««SlK09C^«^ 

5. saa©j:5K:uT»6nfca«Lfci«» (d) a?£ 
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[0 14 1] ^SnfcWIB*«»^Wy h<t«>l3Jjt«Sv 

8 0r:fcT5ISIW«±g24'T*fcj*£i*&«, (a)~ 
(d) qftBlfcoaftUROitttirtJgeftbfc. 
[0 14 2] #j£#©E^4S, *s£WMillilSfte£i 
(HIM) , &2 (Jttftft) K*T. 5SJ60»2~7©V» 

rnomm&i&m&hh. 1/3 2-y >5Pj?©si8!it£«v 

(G) *im*&3*limtt. tt)t>tt»W^ttlc 

•tut. — jtt*ft3a*jiRttj&*af>. jttfem& 

[0 14 3] 
[*1] 
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[0 14 4] 



40 m 2 ] 
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JtRfjl 


JtCcftl 2 
















WC7T I A J 










D>6 IJRU 7^7>GM1001 : 7/ r=Jg2. 35] 


6 0. O 


5 7. 9 


6 4. 3 


9 8.3 


Stt7*-f nve [Cii 001 ^MTJuA^gri? $tit] 










1 * l )nv/ l )U/7v l\ £r L=.KSlfrfb? («u U--#6001] 




— 


* — ' 




WOT IB) 










Lwlfc^I* («t) J-f\ I?t>l40 : 


6 . O 


7 . O 


6. O 


5. O 


w * * ■ ■ ■ AJUtfWfc a— - rw r» I ii ij-i i 1 ■ f 










80-* 200 ii S/cm] 










flfc# (C) 










7* ly^W/tJtfx-h [^3I?t¥7AX (ft) «/Wv A-SN : 


— 


— 


— 


— 












TMWb^^i^A [ttftHb^X* (tic) *X75E] 


6. O 


1 O. 0 


6. O 


1 0. 0 


J$& (D) 










*7^i» [B^aflSH^ <*fc) EM 150] 










StiMttt [*U (ft) U/iT700S. 3i»*»ttft2.1%] 




17. O 


20. O 


2 0. 0 


CUCU (») U/*T300. 3l«fcBitt&1.5%] 


20. O 








J£# (E) 










A— jtfv:?^^ [It/I i=0. 69. It/I> =0.00] 


3. O 


5. O 


— 


3. O 


(F) 










fW*>-7i/-J4tfi^{* Cn/.7^*Jl m) YP90] 




3. 1 


3. 7 


3. 7 


J*» CQ) 










;*ftS<KU xXT-AAtft 




















































V2 


VO 


V 2 


V 0 


atfwti (GPa) 


14. B 


1 5. O 


1 5. 5 


15.9 


/ -y^^y I z o d£S&& ( J/m) 


63. 3 


89. 1 


9 3.8 


92. 6 












**a52*J (MP a) 


5.2 2 


7.6 2 


6. Z9 


7. 3 1 



[0 14 5] 

[0146] **w»c<tna, mm&i&&\z& 



30 mmommtzmw] 

I i : y~?yi/y h 1 3 6 0 c m'^ffiCin^ ^ V > 
I 2 : 7 7>y7hl 500 c m -1 ftiSfcS*l* 5 V > 
I 3 : 77>y7M 5 8 0 cm" l ffi5CSn§7T> 
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:7D> >;c7)ii^ 



(51)Int.Cl. 7 F I f-ll-Y (#%) 

C 0 8 K 3/20 C 0 8 K 3/20 

3/24 3/24 

3/32 3/32 

5/49 5/49 

7/02 7/02 

7/06 7/06 

9/04 9/04 

C 0 8 L 65/00 C 0 8 L 65/00 

77/00 77/00 

77/06 77/06 

101/12 101/12 
// B 2 9 K 77:00 
105:12 



B2 9L 31:34 



(21) 
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F*-A(##) 4F206 AA24 AA29 AB05 AB11 AB18 
AB25 AC07 AE10 AH42 JA07 



4J002 BB031 


BB121 


BB171 


BC031 


BC061 


BD041 


BD125 


BD155 


BG061 


BN121 


BN151 


CB001 


CC031 


CC035 


CC161 


CC181 


CD001 


CE004 


CF033 


CF061 


CF071 


CF185 


CF211 


CG001 


CH071 


CH091 


CL003 


CL01 1 


CL031 


CL051 


CL063 


CL085 


fMIUI 

V/HlU*t 1 


CN01 1 


CN013 


CN031 




CQ012 


DA018 


DAORfi 

i/rtU o u 


DA078 


DF0Q9 

1/LUI7 J 


DEI 09 


DEI 19 


DEI 39 


DG047 


DH046 


DJ008 


UIYUUO 


r>i fins 


um\) uo 


DTI UtU 


FW1 9fi 
en i 6 0 




FW1 dfi 


FA041 


FAA4.7 


FA048 


FAf1fi7 
r rtu u 1 


FR07** 
rou i o 


r du i o 


r duo o 


r duo i 


FRflRR 

fDUOO 


rouyo 






t?D 1 CO 


FB167 


FB168 


FB237 


FB263 


FB266 


FB267 


FB268 


FB286 


FD004 


FD010 


FD013 


FD017 


FD018 


FD020 


FD050 


FD060 


FD070 


FD090 


FD100 


FD110 


FD130 


FD132 


FD135 


FD136 


FD160 


FD170 


FD180 


FD200 


FD205 


FD209 


FD320 


GQOO 



